Introduction
Knowledge concerning the mechanism of egg transport in the oviduct has increased rapidly during the past few years. Unfortunately, however, most studies have been of the rabbit in which eggs are transported through the oviduct by ciliary activity and muscular contractions. The ciliary transport through the ampulla is rapid in the absence of contractions (Halbert, Tarn & Blandau, 1976) . Contractions result in to-and-fro movements of eggs superimposed on the linear, smooth ciliary transport (Verdugo, Blandau, Tarn & Halbert, 1976) . In many species, there are few cilia in the isthmus and their beat may not be only in the uterine direction as in the ampulla (Gaddum-Rosse & . The role of the contractile activity therefore seems to be of crucial importance. A clear correlation has been found between movements of small plastic spheres and the spread of myoelectrical activity in the rabbit oviduct (Hodgson, Talo & Pauerstein, 1977) . Although movements of eggs have not been compared with the spread of activity, their location after experiments seems to be related to the activity characteristics . Simulation experiments (Portnow, Hodgson & Talo, 1977a) suggest that changes in myoelectrical activity alone could explain even the delay of transport at the ampullary-isthmic junction.
Eggs can be seen throughout the oviduct in the mouse (Humphrey, 1968) and mice would be useful to study the relationship between myoelectrical activity and ovum transport. This is the subject of the present paper.
Materials and Methods
Virgin NMRI mice aged at least 2 months were housed 10-12 per cage. A vaginal smear was taken in the mornings to determine the day of the oestrous cycle. Mice in oestrus and metoestrus were killed by cervical dislocation and the ovaries, oviducts and uterine horns were removed and placed in oxygenated Ringer solution (9 g NaCl, 0-42 g KC1, 0-6 g NaHC03, 0-24 g CaCl2, 0-025 g MgClj and 0-5 g glucose in 1000 ml H20) at about 20°C. The oviducts were carefully freed of mesentery but the uterus and bursa ovarica were left attached. The (Blandau, 1969) . Ciliary activity transports them through the preampulla (infundibulum) to the dilated ampulla, in which they are moved by contractions (Humphrey, 1968) . The present study analysed the mechanism of ovum transport from the middle of the ampulla to the area above the utero-tubal junction. The observation that contractions do not spread from the ampulla to the isthmus (Blandau, 1969) was confirmed in this study. However, this may be true only when eggs are destined to remain in the ampulla because spread through the ampullary-isthmic junction in both directions was often recorded. Eggs are probably transported through the ampullary-isthmic junction by ampullary activity. This was in fact observed in one of the oviducts but when one electrode was placed at the junction to see the direction of the spread better the activity changed and the eggs returned to the ampulla. The narrow region of lower frequency in the distal isthmus or at the ampullary-isthmic junction suggests that excitability in this area is lower than on both sides of it. When the eggs are in the isthmus the ampullary frequency declines but a frequency plateau is formed behind the eggs. The activity initiates near the ampullary-isthmic junction and spreads progressively further, pushing eggs towards the uterus. The present recordings did not indicate whether this progress took place gradually or in phases but Humphrey (1968) observed that rushes of activity pushed eggs to the next segment. The results of the present study suggest that the whole isthmus is active during egg transport and that there is an area of spread towards the ovary on the uterine side of the eggs which prevents premature transport too far along the oviduct or into the uterus. In this regard the mouse oviduct appears to differ from that of the rabbit. Experiments in vitro have suggested that the proximal isthmus is inactive in the rabbit and that this inactive region gets shorter at the time of entry of eggs into the uterus . However, made no recordings at the very proximal portion of the oviduct, where it is partly covered by the muscle layer extending longitudinally from the ovarian end of the uterus over the oviduct. Thus the presence or absence of the activity in this area was not determined.
The present study is the first in which the location and movements of eggs were observed simultaneously with recording of electrical activity in the mammalian oviduct. Its results suggest that the transport from the ampulla to the isthmus and through the isthmus is controlled by electrical (contractile) activity, as concluded for the rabbit oviduct Portnow et al, 1977a Portnow, Talo & Hodgson (1977b) showed that completely random movements can lead to directional transport in the oviduct since the ciliary activity prevents them from returning to the abdominal cavity and the proximal isthmus (due to its inactivity) and uterus act as barriers to prevent return to the rest of the oviduct. Verdugo, Lee, Blandau & Halbert (1977) included ciliary activity in a model in which egg transport was presented as a one-dimensional random "walk" in an external field of force. These models apply in the rabbit oviduct after ovulation because the activity begins at practically any point and spreads in both directions for various distances and frequency . The number of points at which activity arises nearly simultaneously is much higher than in the mouse oviduct, and the random component is apparently far greater. In the mouse oviduct, the number of pacemaker regions may be only 3 in the simplest situation: one in the ampulla, the second in the distal isthmus and the third in the proximal isthmus. The pace¬ maker in the distal isthmus is fairly stable. It therefore seems that egg transport in mouse is far simpler than in the rabbit and that the concept of randomness probably does not apply.
